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Ester-amides of Lactic Acid

By M. L. FEIN anp E. M. FILACHIONE
RECEIVED JANUARY 2, 1953

Various esters of N-substituted lactamides, particularly dialkyl-, hydroxyalkyl- and di-(hydroxyalkyl)-lactamides, were
prepared. Concurrent esterification and dehydration to-produce satisfactory yields of esters of lactamides was accom-
plished by heating a mixture of the lactic acid-amine salt, fatty acid, and an entraining agent.

Because lactic acid contains both hydroxyl and
carboxyl groups it is capable of being transformed
into numerous derivatives which are simultaneously
an ester and an amide. However, comparatively
little information has been reported concerning
these ester-amide derivatives of lacticacid. Earlier
investigators have reported a few esters of lact-
amide, dimethyllactamide and lactanilide.2—7

More recently some acetates, acrylates and
methacrylates of substituted lactamides have been
reported.’—1

This paper reports various additional ester-
amides of lactic acid particularly esters of the N,N-
disubstituted lactamides and the hydroxyalkyl
lactamides. The preparation of some of these
ester-amides by simultaneous direct esterification
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and dehydration of the lactic acid-amine salt was
also investigated.

The pure ester-amides were prepared by acyla-
tion of the lactamide with acid anhydrides or chlo-
rides. Subsequently it was found practical to
prepare at least some of these derivatives by direct
esterification in which carboxylic acids were em-
ployed. The direct esterification of N,N-dibutyl-
lactamide with lauric acid proceeded very slowly,
and only approximately 407, esterification occurred
as judged by the amount of water removed during
the reaction. The yield of desired ester-amide
was very poor. It was of interest that if the
esterification was conducted with the lactic acid-
amine salt in place of the lactamide the esterifica-
tion proceeded satisfactorily with concurrert de-
hydration of the amine salt, and good yields of the
ester of the substituted lactamide were obtained.
Similarly a satisfactory yield of hydroxyethyllact-
amide dipelargonate was obtained by this method.

Experimental

Preparation of Lactamides.—Butyllactamide and the
hydroxyalkyllactamides were prepared in almost quantita-
tive yields by aminolysis of methyl lactate as previously
described *-1* Lactanilide, #-octyllactamide and the di-
alkyllactamides were prepared in satisfactory yield by de-
hydration of the corresponding lactic acid-amine salt as re-
ported recently.!? .

(12) W. P. Ratchford, Ind. Eng. Chem., 43, 1565 (1950).
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Preparation of Esters of Lactamides.—These were pre-
pared by acylation of the appropriate lactamide with acid
anhydrides or chlorides. Acetic and propionic anhydrides
were employed to obtain the acetates and propionates, and
acid chlorides in conjunction with pyridine were used to
prepare the remaining esters by standard procedures. The
ester-amides were distilled in an alembic type still'* at low
pressure. Middle fractions or recrystallized materials in
the case of solids were used for determination of properties
and for analyses. It was necessary to distil the bis-(hexyl-
carbonate) of 2-hydroxyethyl- and 2-hydroxypropyllacta-
mides in a centrifugal molecular still. The ester-amides
prepared and their properties are shown in Table I. The
boiling point curves for N-butvllactamide 2-ethylhexanoate
and the 2-ethylhexanoate and laurate of N,N-dibutyllacta-
amide are shown in Fig. 1.

Ester-amides by Simultaneous Esterification and Dehy-
dration of Lactic Acid-Amine Salts.—Ethanolamine, 61 g.
(1 mole), was added in portions to 112 g. of 809, lactic acid
with occasional cooling to remove the heat of neutralization.
Then 316 g. (2 moles) of pelargonic acid and 130 ml. of ben-
zene were added to the reaction flask, and the mixture was
refluxed under a Barrett-type water trap, which automati-
cally separated water from the water-benzene azeotrope.
After two hours, 29 ml. of water and 76 ml. of benzene had
been removed from the trap, and the still-pot temperature
had risen from 112 to 153°. An additional 40 ml. of water
was separated from the reaction mixture as the pot tempera-
ture rose to 190° in the next six hours. The reaction mix-
ture was transferred to a Vigreux still and freed of benzene
by distillation at 10 mm., a water-bath being used for heat-
ing purposes. The ester-amide was then isolated by dis-
tillation in an alembic still under high vacuum. The yield
of distilled product, N-2-hydroxyethyllactamide dipelargon-
ate (which solidified in the receiver) was 74%.

N,N-Dibutyllactamide laurate was prepared by a similar
procedure from one mole each of lactic acid, dibutylamine
anc% lauric acid, with xylene as the entraining agent, in 70%,
yield.

Acknowledgment.—The authors are indebted to
Mary Jane Welsh and Ruth Kelly for the ultimate
analyses, E. H. Harris, Jr., for assistance in several
preparations, and H. B. Knight for the distillation

(14) W. P. Ratchford and C. E. Rehberg, Anagl. Chem., 21, 1417
(1949).
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Fig. 1.—Boiling points of lactamide esters: 1, N-butyl-
lactamide, 2-ethylhexanoate; 2, N,N-dibutyllactamide, 2-
ethylhexanoate; 3, N,N-dibutyllactamide, laurate.

of two products in a centrifugal molecular still.
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